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(54) Pneumatic tyre 

(57) A pneumatic tyre comprises a carcass (6) ex- 
tending between bead portions (4) through a tread por- 
tion (2) and sidewall portions (3), and a belt disposed 
radially outside the carcass (6) in the tread portion (2), 
wherein at least one of the carcass and the belt is rein- 
forced with aliphatic polyketone fibre cords having spe- 
cific characteristics. 
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''Description \ / • •-. . - :- : \- ■ .• , / ! ... -* . ■ ■' ■*". - -v' : #^^ft-v -: v 

[0001] The present invention relates to a pneumatic tyre reinforced with aliphatic polyketone fibre cords. - ;\ 

[0002] In general, a pneumatic tyre is provided with; a carcass and a belt which are reinforced with carcass cords 
5 and belt cords, respectively. In the case of organic cords, for example, polyester, nylon : and aromatic polyamide are 
widely used as materials for such tyre. reinforcing cords. . ; ,y . : . [ . . v. -\. 

[0003] . ' In orderHo- improve ^ 

a breaker and a band di^ of the breaker, and nylon cords are widely used as the band 

cords. Further, aromatic polyamide cords ; ate also used^Aromatic polyamide cord ;>* 
10 to accomplish the purpose of the band (namely hooping) because of the excellent strength and hi gh elastic modulus. 

In the case of a nylon cord band, When the tyre is made to withstand, very high speed rotation^ ^the, arripunf of * nylon ^ i 
cord is inevitably increased. As a result, tyre weight increases 
problem may be solved by employirig^an 

however, there is another problem material cost.,: Further, :.aro 

»5 relatively weak in fatigue especially tending ■ ■' ■■.) ; v'}'' ;V ^ y['^ \hv^ h ^!^- : ^i ^^'^^r^P^ ;" ?*. t/ - 

[0004] Oh the other hand, polyester cords are widely employed in the ca^ss of a passeng 

example. The polyester cords are poor in ^ adhesion properties to njbber. Therefore, in order to ^obtain rsufficient^dH^si^n . ' 
to the surrounding rubber, an epbxy dipping processan^ 

sable: These processes hinder improvements in .tyre production efficiency and lyre: propuctipn^pst.^ -'"^ £ ^ > 

[0005] In laid-open Japanese pate ( '■]'■" 

the use in a carcass of -a radial tyre is ,suo;c^ by twisting aji^hatic ^^ly ketone^ 

i filaments each having a tensile strength of riot less itian^ not less than 1 20 g/d / and 

the .twist coefficient is in a range of from 1 300 to 2200. ■ :As to characteristics of ; the finished cord, on jy the bending v / " - 
;■ rigidity is disclosed which is in a range of ;frprn 10 to 80 g : . _ ; . ; - . <. j£. y, -''y yp^:-y ^V::?' 

*\ [0006] It is therefore, an object of the present invention to provide a pneumatic tyre, i n wh ich , by employ i n g aliphatic 
polyketone cords having specific characteristics, the above-mentioned, problems are solved. : ' :* ; .-" 

[0007]-. According to the presentinvention, va pneu matic ty re comprises a carca^'^extehd!ng:belWe^n : :beaLd- portions 
through a tread portion and sidewall portions and a belt disposed radially outside the carcass in the tread portion;.ahd . 
a? least one of the carcass and the belt is reinforced with aliphatic polyketone fibre cords. : ..Vy 
J? [0008] In the case of the. belt, ; it is preferable that the- alipha^ ; 
of no: less than 9:8 g/d. a standard elongation of not more than 5.0%, and a dry heat shrinkage of not more than 6;0%, - : 
and tnc sum of the standard elongation and the dry heat shrinkage is not more than 9%: and the rwist coefficiem in - . 
a range of from 1500 to 2000. The aliphatic poly ketone fibre may be used for the breaker and the bahda^e^^ : ^^^^^ 
[0009] In the case of the carcass, it is preferable that the aliphatic poly ketone fibre carcass cords each have a tensile 
J* strength of not less than 15.0 g/d, a standard elongation of not more than 3.0%, and a dry heat shrinkage of not more 
than 3 0%. and the sum of the standard elongation and the dry heat shrinkage is not more than 5.5%. — > 

Definitions.. '■ •' ,: ' ; . ' •- ^ : "- • '; • v - : <'\ 

40 [001 0] The tensile strength of a cord is the load at rupture per denier which is measured according to the Japanese 
Industrial Standard LI 017 - Testing Methods for Chemical Fibre Tyre Cords , 7. - Testing Method, 7.5 - Tensile Strength 
and Elongation Percentage, 7.5.1 - Test in Standard Condition. 

[001 1] Standard elongation is an elongation in percent under a load of 255 gram/denierwhich is measured according 
to the Japanese Industrial Standard L1017 - Testing Methods for Chemical Fibre Tyre Cords, 7. - Testing Method, 7.7 

is - Elongation Percentage in Constant Load, 7.7.1 - Test in Standard Condition. 

[0012] Dry heat shrinkage is a shrinkage in percent after heating at 180 degrees C for 30 minutes which is measured 
according lo the Japanese Industrial Standard L1017 - Testing Methods for Chemical Fibre Tyre Cords, 7. - Testing 
Method, 7.10 - Hot-dry Shrinkage Percentage, 7.10.2 - Method B (Hot-dry Shrinkage Percentage after Heating). 
[0013] The twist coefficient is the product of the square root VD of the total denier number D of the cord multiplied 

so by a cord twist number T (turns pre 1 0 cm) of the cord. 

[0014] Embodiments of the present invention will now be described in detail in conjunction with the accompanying 
drawings in which: 
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Fig.1 is a cross sectional view showing a radial tyre for passenger cars according to the present invention. 

[0015] In Fig.1 , a radial tyre 1 comprises a tread portion 2, a pair of sidewall portions 3, a pair of bead portions 4, a 
carcass 6 extending between the bead portions 4, and a belt disposed radially outside the carcass 6 in the tread portion 

2. 
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[001 6] The carcass : 6 comprises at least one ply 6A of carcass cords arranged radially at ah angle of f rom r 75 to 90 : 
degrees with respectto^he tyre circumferential direction. The carcass ply :6A ? extends betweeri the bead portions 4 
through the tread portion 2 and^sidewall portions 3 and is turned up. around a bead core 5 irreach bead ppition "4.S6 
as to form a pair of turned up portions 6b and a main portion 6a therebetween:' ^ > vf -V 14 .-j : ... ;>"'.*.-:•■"■:- Vv 

5 [0017] Each bead portion 4 is provided between the carcass ply main portion 6a and turned up portion . 6b' with a 
bead apex 8 made of a hard rubber compound tapering radially outwards.from the bead core 5. "^V*.-. h& "-'v- 
[0018] The?belt can include a ^breaker 7 disposed on: the radially outside bf the carcass 6 and a band 9 disposed on 
the radially.outside of the breaker 7. The major difference between the breaker and band is the cord angled ; > ■ 
[001 9] The^breakeri/ comprised at least^b crbssed plies- 7A and 7B each made bf high rrtbdul^ 

10 parallel 'with each other at ah angle-; imtfhe range of(frbrn 10 to';35:-deg>ees5with'*: rjespect/to/tKS r tyre'x'ircumferehtial^ 
direction. Thebreake^ 

, ■ [0020] The; band 9; comprises at least one layer 1 1 oif f band cords 1 0 Whbse cbrb^an^ ^10 degrees,' 

usually not more than 5 degrees; preferably .substantialiy Q degrees, wito respect to the^ 

The band 9 extends at least in the edge portions 7E of thebreaker 7 to prevent these portions from being lifted by 
15 centrifugal forceVduring high-speed running. Thus, the band 9 may be (a) a full. width band 1 1:8 extending across the 
entire width of the breaker, (b) kri edge band 11 A extending in the edge^o^ 

band il A and fuJI width band 11 Et as shown:in Fig.'tY The layer 11 can be made by spirally winding a narrow tape of; 
rubber in which several 

layer 11 can be made by winding one around the tyre a wider strip of rubberised cords 10. ~ ; X v. . >. ; : 

20 [0021] According to the^ present 

■as the carcass- co rds ■ belt (breaker, band) cords? ah d the Hike: "•; ■<* : - 1 : -\ : H i: : x ; > '■; - - v£" 'Hii- v -* <<V : j • \ t 'v, " V > ;=-. v 
[0022] Thecal iphatic polyketone; fibre cord is formed by twisting aliphatic polyketone fibres together at a specified 
cord twist number T iri tu rns/1 0 cm. As to the twist structu re, a regular lay, Lang's lay, open \ (ay, and compact lay or 
parallel lay may be utilised. In the following embodiments, a regular lay cord structure is em 

25 of twist in the:strands is opposite.to the direction of twist in the cord. -, * ; '' \V ; V 

[0023] The^aliphatic polyketone fibre is made of at least one kind of; copolymer cc-nsisting \bf " repeated linked units ; 
which are alternating carbon monoxide units and olefin units (A) as shown in the followihg-structural formula: : 




35 [0024] As the olefin units (A), ethylene is mainly used, but jt is possible to include other olefins such as propylene, 
butene, pentene, etc. are included. The mole percentage of ethylene to the total of oleifin is not less than 90 mol%h 
preferably not less than 94 mol%, more preferably 100 mol%. if less than 90 mol%, if is difficult to obtain the strength 
and tensile elastic modulus which are necessary for tyre reinforcingcord. That is, the aliphatic polyketone fibre is made 
of a copolymer of carbon monoxide and one kind of olefin (or ethylene) and optional copolymers j of carbon monoxide 

4o and two or more kinds of olefins. Preferably, the aliphatic polyketone has the following structure: 



R: c n H 2n+1 (n=0~4) 

[0025] In this example, a copolymer of carbon monoxide and substantially 100% ethylene is used, namely, n=0. 
[0026] In manufacturing the aliphatic polyketone fibres, it is preferable for environmental and economical aspects to 
use a melt spinning method. 
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Embodiment 1 

[0027] In this embodiment, an aliphatic polyketone fibre cord is used as the band cords 10. 
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[0028] The aliphatic polyketone fibrec^ has a twist coefficient N of frbnrrl^ 

of not less than 9&£/d t a^standardi elongation of. h dryi 
heat shrinkage is hot more than 9% : : The dry heat shrinkageis hot more than 6. 0%:> Preferably -the total denier number 
D of the- band cord 10 is in a range of from 2000 to4500 deniers; v ■^.j.h- ■ ^; ;->c; ^ib v ■^r^.v^?:*. - • ^ > • *<> - 
5 [0029] If the tensile strength ms less than^ 9.8 :g/d,\ it is necessary to increase the number of the cordsiin order to 
maintain the breaking strength of the;tyre: Accbrdingly^it becomes difficult to provide a light-weight low-cost tyre : ;> -V 
:;[0Q30] v^lf tfhe^standard^^^ 

sum of the standard elph gatiqn an d dryv h eat . s h rin kage ?\s mq re':than;.^-iftheri tthe&an d;cdrds :have aila rge5elpngat ion 
/duetorthe: interna^ 

1Q. the hodpirigfeffectrof^theiband bec i^'y^ 
[0031] If the twist coeff icient N-\s less than ^500, ithe ja^ 
to dWease;;lf 

■ -pflhe/band'decrei^ ^^^^^^^^^'^vi'l y-^p^^< 

. [0032] As described above^a regular layVc^ 
is structure may be eniployed Jn the * aliphatic polyketorie f ibre/barid cordtto f urthefTreduce the quantity and thereby to 
- reduce the,weig^^ 750; \H{ o-^Uo^:. 
[0033] On therother ^ hand; the breaker in this exarri is made of st^^ 
such as arpmatic^polyarnide fibre cordsv aromatic po jy ester >f|bre cords 
cords may be also used: / ■ / 7 ^ 
20 [0034] The i carcass ^in this example Js made of jioly^ 

rayon, aromatic pplyamide, .aliphatic polyketone ■ and the like, and further steehcbrdslmay be 'used v accbrding to' the 
• . use, size, etc. .-• ■*. /■'■" • '/ .- \y>:- K ''iix~'^^'$ 

Comparison test 1 : V v -\ ; ., '■ '> ■* >--\ ^^^ ;, -^^' ; '> : i-'r-' -.:■='.:;../_ 7: 

[0035] - Test tyres of size P1 65/70R1 3vhaving the structure shown imKicj:1 and specifications shown in Table- 1 were 
" made and tested for;highrspeed durability ^ — ■•- ,V '&y-:[Mr$¥&ii p?^:*:\y:-yy : sp / \ \ :- ; vc ; 

• (1) High-speed durability test ^f:... 

[0036] Using a tyre test drurri, the test tyre mounted on a standard , wheel rim (size SJXI 3),, inflated, to standard 
pressure of 280 kPa, and loaded with normal load of 437 kgf which is 80%jpf the maximum pressure.which are specif ied 
by Japan Automobile Tyre Manufacturers Association was run at an ambient temperature of 25 plus/rninus 5 degrees 
C. The running speed was increased every ten minuties in steps of 1 0 krn/h f rorn 1 70 krn/h. The running was continued 
35 until any damage occurred and the running distance was measured. The resulte^ 

Ref.Ai being iOO; wherein the larger the index number, the;better the high-speed durabil^ ^ V ; ; V 



Tyre 


Ref.Ai " 


Ref.A2 


'■■"'•v- : Ex.A1 • 


Band 


Cord 


Aromatic polyam ide 


nylon 66 


aliphatic polyketone * 




1500o72 


1500072 


: : 1500d/2 


Total denier D 


3000 


3000 


' 3000 


Twist T (tu rns/1 0cm) 


30 


30 


30 


Twist coefficient N 


1643 


1643 


1643 


Tensile strength (g/d) 


17.3 


8 


13.3 


Standard elongation (%) 


o:9 


12.7 


3.8 


Dry-heat shrinkage (%) 


0 


5 


1.8 


Sum (%) 


0.9 


17.7 


5.6 


Cord count/5cm 


30 


49 


40 


Material cost 


high 


low 


low 


Breaker 








Cord 


steel 


steel 


steel 



*) a copolymer of ethylene and carbon monoxide (ethylene was almost 100 mol %) 
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Table 1 (continued) 
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15 



20 



25 



30 



35 



40 



45 



50 



Tyre ; \ ; - 


Ref : Ai •;' 


Ref:A2 : . 


;" ' ex\ai ..'4' .V 


Breaker 








No. ofply . 
' 'Cordxbuht/Scm ^ " 


1X1X0.42 

2 • 


1X1X0.42 

• 2 ■ 

4<y- . ^ 

T" " _i "•■ ' "'* 


:txixo;42 ; 


Carcass 








Cord 

Cord cpunVScmv 
No. of ply , 
Cord angle (deg.) 


. , polyester. ' 
V 1500ci/2 : . ' 

90 


polyester 
1500d/2; 
' 50 

■ " * 1: ?rv v ; 

90 


polyester 
... ' 1500d/2 . 

.';: : ;J:;^^%;50^ ;> :^;; : : %"-:' 

y - ■ 90 


High-speed durability 


101 


100 


• 106 • • •'•'•'•> 
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[0037] From the test results, it was confirmed that, by using the aliphatic polyketone fibre cords in the band, the high- 
speed durability .was, improved more than with the aromatic pplyamide fibre, cord, without increasing the cost: ; ■ ■ -f; 

Embodiment 2 ' - •.■ •i?V"v : '.=v ■ V"*:'" '•"v:V r ' : '■ ■ " ^ i !;p '.• V / -V' = : ;"v^V ; r?? 

[0038] In this embodiment, an aliphatic poly ketone fibre cord is utilised as the carcass cords. 
[0039] The aliphatic poly ketone fibre cord in the carcass has a-tensile strength of not ;less than 15.0 g/d, a standard 
elongation of not more than 3.0%, and a dry heat shrinkage of not more than 3.0%, and the sum ; of the standard 
. elongation and dry heat shrinkage 'is not more than 5.5%: The total denier number D of the carcass cord is in a rage 
of from 2000to 4SiOO de niers;;The: twist coeff^^ N of the carcass cord is in a range of from 1 000* to 2500. The cord 
count of the carcass ply is in a ; range of from 30 to 50 75 cm; width. '' '^H. > ; % '\t'?^;;'v v v 

[0040] By setting the tensile strength in the range of not less than 15:0; g/d, the strength of the carcass 6 is improved. 
Further, as the specific gravity is 1 .24 which is less than the specific gravity (=1 .38) of polyester, a corresponding weight 
reduction is possible. Weight reduction can be further achieved by decreasing the cord count of the carcass and/or 
the total denier numberdf the cord in comparison with the polyester cord; while maintaining the strength. And the fuel 
consumption is improved. If the tensile strength is less than 15:0 g/d, these advantageous effects can not be obtained; 
[0041] By setting the standard elongation in the range of not more than 3.0%, the tyre rigidity is improved or main- 
tained and the steering stability is improved. Further, a growth in the tyre diameter due to high speed rotation is controlled 
and the high-speed durability is. unproved. \ , "■-"■;' ; /v/-- - : : f ^-- ^; W 1 ; r \} ■.-,> "vV\ - : 

[0042] If the dry heat shrinkage is more than 3.0%, or if the sum of the standard elongation and dry heat shrinkage 
is more than 5.5%, the tyre shrinks after the vulcanisation; and the tyre uniformity is disturbed. Therefore, in order to 
avoid this drawback, so called post cure inflation (PCI) is necessitated. That is, after the vulcanised mould is topk ; out 
from the mould, it is necessary to inflate the tyre to a higher pressure than atmospheric pressure :until the tyre -gets 
cold to prevent the shrinkage of the carcass cords and the resultant deformation. Accordingly, the production efficiency 
decreases and production cost increases. - " . ^ ^ 

[0043] As the aliphatic polyketone fibre cord has a high strength and a high modulus, the cord count (30 to 50 /5 cm) 
can be decreased in comparison with the cord count (45 to 55 /5 cm) using polyester fibre cord. Thus, the tyre weight 
can be decreased. If the cord count is less than 30 /5 cm, the strength of the carcass '6 is lowered. If more than 50 /5 
cm, the rubber between the cords becomes short, and adhesive failure between the cords and rubber is liable to occur! 
[0044] if the twist coefficient N is less than 1 000, the fatigue resistance and strength of the cord decreases are liable 
to decrease. If the twist coefficient N is more than 2500, the tensile elastic modulus decreases and the tyre rigidity 
decreases and the steering stability and high-speed durability can not be improved. r 
[0045] If the total denier number D is less than 2000 deniers, it is necessary to increase the cord count which de- 
creases the production efficiency. If more than 4500 deniers, the resistance to external injure decreases and the tyre 
weight increases. 

[0046] In this embodiment, in addition to the carcass, aliphatic polyketone fibre cords are employed in the belt. The 
belt in this example consists of the breaker 7, and at least one of the breaker plies 7 A and 7B, for example the radially 
inner breaker ply 7A is made of aliphatic polyketone fibre cords but the radially outer breaker ply 7B is made of steel 
cords. From the point of view of puncture resistance, it may be preferable that the radially outermost ply is a steel cord 
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ply rather than an aliphatic pplyketone fibre cord ply: : -■«._■- \- ■ :■ ^ : ^/ v- ■■: 

[0047] The aliphatic poly ketone fib re cord usedih the breaker has a tensile strength of not less than 1 5.0 g/d ■: a 
standard elongation of not more than 3.0%, and a dry heat* shrinkage of ndt more than 3.0%.The total denier number 
D is in a range of from 2000 to 4500 deniers. The twist coefficient N is in a range of from 1000 to 2500. The sum of 
the standard elongation and dry heat shrinkage is nof more than 5.5%. In this example; a cord identical with the "carcass 
cord is used in the breaker.. \ ^ . " .v . ^ :,- ■- / • v ;,^y 

; [0048|:rAs ;the^liphatic polyketone fibre cords :a 

reduction is possible. Further, a shearing stress between the carcass ply and breaker ply is mitigated to prevent breaker 
edge separation. The improvements in'the highrspeed d 

the aliphatic polyketone fibre cords in the carcass- may be further prompted. . .* : ■ : 



Comparison Test 2 
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[0049] Test tyres of size PI 65/70R13 having the structure shown in Fig. 1 and specifications shown in Table 2 were 
made and tested as follows. ^ / 



(1) High-speed durability test ,■ / ; -'V^. : ". V'-\ !- • y^r- 

Same as above. • ; ; - : • :V : - •' .^'V-r.' -/V'.:"^." ■ - : . '"• ; " ; ^~v ■••••>.•;'•', 

20 ■ (2) Steering stability and Ride comfort test * - V-'-->Vx ^Vr :i! J^?-£^- V'v / ^"iTX'H- 

During running a i600cc FF passenger car provided on all the four wheels with the test tyres, the steering ; 
stability and ride comfort were evaluated by the test driver into five ranks (Ref.B1=3) wherein the larger the rank 
number, the better the performance. :^ ;V/— 
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> : v ' ■ Table 2 








Tyre . ., v - 


. Flef.Bt ; 


: Ex.Bt ■ 


,\ ...V. , Ex.B2 y 0 ; 


- : .';Ex.B3 r 




Carcass - 












Cord 


polyester 


aliphatic polyketone * . 


aliphatic polyketone * 


aliphatic polyketone * 


30 




. i5oooV2 ; 


i50pd/2 ; T ;V. 


. • ;v ^ :,i5ooci/2 , -C;.,/ 


.. \y0 h ^o6i^->; r {;^^ 




Total denier D , ; : , 


"" • 3000 v : ; 


.;'//^:; v 3o6oj'0.- : ' ; - 


: ,3boo 


: ..3ooo':;A • : : .'>.- j ; ; 




Twist coefficient N 


1643 


/ " 1643 ; : , ./ 


1643 


•: : /1643/. 




Tensile strength (g/d) 




• 16.8 ■ • 


->16 : ;B-. 


7 ' ^^16.8 


35 


Standard elongation 


'• 4.5 


• ' \< 2 


:\ . ' 2 :". ^ v ': 


^' •' - ; 2 v' -/ • ' : 


(%) 












Dry-heat shrinkage 


3.5 


• -y . • • 1:5 V ■ 


. . ;■ 1-5 - \ 


;- : - : :/'/ ;/ ; A.s : -- : ^ : v 




(%) V 












Elongation+Shrinkage 


8 


. 35 - , 


. 3.5 • 


• . ' ' 3 .5 


40 


(%) 












Cord count (/5cm) 


50 


40 


.- ' Uo;./ ; . • ;:•{ 


: y. : r-\ ■ 4o:U;"^" : : - 




Numberof ply 


1 ' 


. ■ * 1 








Cord angle (deg.) 


89 


89 


89 


89 . 


45 


Breaker ^ 












Outer ply 












Cord 


steel 


Steel 


Steel 


steel 






1X3X0.27 


1X3X0:27 


1X3X0.27 ; 


, 1X3X0.27 


50 


Cord count (/5cm) 


40 


40 


40; '• 


40 ! 




Cord angle (deg.) 


20 


20 


20 ' - " 


: :; ' ' 20 . 




Inner ply 












Cord 


steel 


Steel 


Steel 


aliphatic polyketone * 


55 




1X3X0. 27 


1X3X0.27 


1X3X0.27 


1500d/2 












same as carcass 



*) a copolymer of ethylene and carbon monoxide (ethylene was almost 100 mol %) 
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Tab le 2 1 (co nti n ue d) 



Tyre 


Ref.B'1 


Ex.Bf 


Ex.B2 


;:: . Ex.B3 


Inner ply 










Core count (/5cm) 


40 


40 


40 


40 


Cord angle (deg.) 


-20 


-20 


-20 


-20 


Tyre weight difference 


0 


-1 06 


-106 


-132 


'(g) V • 










Material cost** 


C 


• B . "\" 


\ \ B 


■■'"•"■*' " ■ A •• J ■ ■ .-, 


High-speed durability 


100 




106 * 


: 104' 


Steering stability 


3 


■ :' 3.4 . 


. 3.4 • '". 


' V ; ;-V 3.3 • ' ; 


Ride comfort . 


• " 3 


7 3.1 


' * .. 3.1 


..... ';; 3.3 


Fuel consumption** 


C ' ' 


... B - 


B ■ .V 


■y- \ ■-■ A ' . ..... 


PCI*** 


R 


' N 


R 


N 



") good <-.A. B, C -> poor 
"*) Necessity of post cure inflation, R: necessary, N; not necessary 



it was confirmed from the test results that; by using the aliphatic pblyketohe fibre cord in the carcass, the high- 
speed durability, steering stability, ride comfort and the like were improved while achieving a weight reduction and 
a cost reduction. ; . ■ -V ' • v - : : :.v -.. - --^ £ .' -.' : 

Claims ': ; :'. • •.. : ''«.'; V: " . V " ' 

1. A pneumatic tyre comprising a carcass (6) extending between bead portions (4) through a tread portion (2) and 
sidewall portions (3), and a belt (7) disposed radially:outside the carcass (6) in the tread portion (2), characterised 
in that at least one of the carcass (6) and the belt is reinforced with aliphatic pofyketone fibre cords. 

2. A pneumatic tyre accord in g to claim 1 , characterised in that the belt comprises a breaker (7) disposed on the 
radially outside of the carcass, and a band (1 0) disposed on the radially outside of the breaker, and the band (1 0) 
comprises the aliphatic polyketone fibre cords whose cord angles are not more than 5 degrees with respect to the 
tyre circumferential direction. 

3. A pneumatic tyre according to claim 2, characterised in that the aliphatic polyketone fibre cords each have a 
tensile strength of not less than 9.8 g/d, a standard elongation of not more than 5.0%, and a dry heat shrinkage 
of not more than 6.0%, the sum of the standard elongation and the dry heat shrinkage is not more than 9%, and 
a twist coefficient N is in a range of from 1500 to 2000, where the twist coefficient N is the product (TxVD) of the 
square root of total denier number D of the cord and the twist number T (tums/1 0 cm) of the cord. 

4. A pneumatic tyre according to claim 1 , characterised in that the carcass (6) comprises at least one ply of aliphatic 
polyketone fibre cords arranged radially at an angle of from 75 to 90 degrees with respect to the circumferential 
direction of the tyre, the aliphatic polyketone fibre carcass cords each have a tensile strength of not less than 15.0 
g/d, a standard elongation of not more than 3.0%, a dry heat shrinkage of not more than 3.0%, and the sum of the 
standard elongation and the dry heat shrinkage is not more than 5.5%. 

5. A pneumatic tyre according to claim 4, characterised in that the aliphatic polyketone fibre carcass cords each 
have a total denier number D in a range of from 2000 to 4500 deniers, and a twist coefficient N in a range of from 
1000 to 2500, where the twist coefficient N is the product (TxVD) of the square root of the total denier number D 
and the twist number T (turns/1 0 cm) of the cord. 

6. A pneumatic tyre according to any of claims 1 to 5, characterised in that the belt comprises a breaker (7) com- 
prising at least one ply of aliphatic polyketone fibre cords laid at an angle in a range of from 1 0 to 35 degrees with 
respect to the circumferential direction of the tyre. 

7. A pneumatic tyre according to claim 6, characterised in that the aliphatic polyketone fibre cord used in the breaker 
(7) has a tensile strength of not less than 15.0 g/d, a standard elongation of not more than 3.0%, and a dry heat 




shrinkage of not more than 3.0%, the sum of the standard elongation and dry hear shrinkage is hot more than V >- - 

5.5%, the total denier "number of the cord is in,a range of from 200p;4o 4500 den 

arangeof from 1000 to 2500.. . * _'J ; : ivr'.'V V "V.. .'-^ • .n^ ..V,/: ''-^-'l*. • ■ 
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